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CoNSUITNG - LABS, INC. Z;.‘Z.}O?Z’,"p‘;f%m\
B

SALES ' WATER SERVICES Tel. Bw
SERVICE i A PN

E 2\

TECK:LABS DIVISION ‘ o }é
November 20,. 1985 §§

Case No. 84366
Lenape Resources
Attention: Mr. John Holko
26 Harvester Avenue
Batavia, NY 14020

Subject: Brine.Samples Received November 12, 1985
Gentlemen:

Analysis results from the subject samples are recorded
on the attached sheets. Test procedures, to the best of
our knowledge, conform to specified procedures except where
otherwise noted, (i.e. API-calculations). API procedures
have been applied where standard procedures do not seem
applicable due to the brine strengths.

Should there be any questions on this information or
if further discussion is required in any regard, please do
not hesitate to contact our office.

Very truly yours,

J-LABS, INC.
TECK:LABS DIVISION

oS Prsic,
J6hn S. Mitchelt '

JSM/gc
Encs:




WATER ANALYSIS RESULTS

Lase NO. 4500

Mineral Acid Presence Also.

ANALYSIS , : P. O. BOX 489
CONSULTING @ -LABS ’ INC. Bradford, PA 16701
SALES WATER SERVICES Tel. 814-368-6087
) SERVICE
TECK:LABS DIVISION
CLIENT: Lenape Resources SYSTEM: .
Sample No. 85K89 85K90 85K91 85K92
Date Sampled 11-12-85 11-12-85 11-12-85 11-12-85
Time Sampled 9:30 a.m. 11:15 a.m. 1:55 p.m., | 2:15 p.m.
Date Received 11-12-85 11-12-85 11-12-85 11-12-85
Location: g
LCR LCR LCR LCR
#16 #20 #184 #238
Appearance When Sampled
-Appegrance_ After Standing
Carbonate ' 0 0 0 Q
xox Bicarbonate 7 22 276 20
Temperature F
pH 4.7 4.6 6.3 5.3
E Carbon Dioxide CO:2 NA* NA* NA* NA*
Dissolved Oxygen 0: Trace Trace 1.3 Trace
Residual Chlorine Cl:
Hydrogen Sulfide H:S <0.1 <0.1 <0.1 <0.1
Turbidity NTU
Alkalinity to Phenolphthalein as CaCOs
Alkalinity to Methyl Orange  as CaCOs 6 18 226 16
Chlorides cl 200,000 168,000 186,000 190,000
Total Hardness CaCOs
Calcium Ca 41,200 36,800 38,400 40,000
_Magnesium Mg 2,670 3,400 1,940 1,220
Sulfates SOs 310 340 340 210
Phosphate PO«
Manganese Mn 85 95 96 87
Iron (Total) Fe 352 1,080 1,520 402
Iron (Dissolved) Fe . '
Total Solids (Djssolved) (API) 321,000 269,000 300,000 306,000
Suspended Solids
_ Specific Gravity (60 °F) 1.210 1.180 1.205 1.205
Specific Conductance, umhos/cm. 212,000 207,500 - 205,000 209,000
Barium ' <10 <10 <10 <10
Sodjum_ (API) 77,000 60,000 73,000 75,000
. Results expressed in mg/liter - **ND’* means not determined.
) Sulfite <2 <2 <2 <2 -
*NA = High Corcentrations of Hydrolyzable Metals Precludes Meaningful Titration. Possible




WATER ANALYSIS RESULTS

vdase w.

04000

P.O. BOX 489
e ()-LABS, INC. 155,
SALES WATER SERVICES Tel. 814-368-6087
SERVICE h
TECK:LABS DIVISION
CLIENT: 'Lenape Resources SYSTEM:
Sample No. 85K93 85K94 85K95 85K96
Date Sampled 11-12-85 11-12-85 11-12-85 11-12-85
+_Time Sampled 2:30 p.m, 8:00 a.m. 9:00 a.m. 8:30 a.m.
Date Received 11-12-85 11-12-85 11-12-85 11-12-85
Location: -
LCR LCR LCR LCR
#21 #285 #229 #279
Appearance When Sampled
Appearance After Standing
Carbonate 0 0 0 0
xumok Bicarbonate 20 51 29 54
Temperature T of
PH . 4.8 4.8 4.6 5.1
Carbon Dioxide CO: NA* NA* - NA* NA*
Dissolved Oxygen 02 Trace 1.0 Trace 0.6
Residual Chlorine Cl2 v
Hydrogen Sulfide H2S <0.1 <0.1 <0.1 <0.1
Turbidity NTU
Alkalinity to Phenolphthalein as CaCOs
Alkalinity to Methyl Orange = as CaCOs 16 42 24 44
Chlorides Cl 188,000 164,000 198,000 166,000
Total Hardness CaCOs
Calcium Ca 39,600 34,000 40,800 32,400
Magnesium Mg 2,430 2,430 1,940 3,160
Sulfates SO 270 450 350 430
Phosphate PO«
Manganese Mn 97 83 68 71
Iron (Total) Fe 430 981 592 895
Iron (Dissolved) Fe
Total Solids _(Dissolved)  (API) 302,000 264,000 319,000 267,000
Suspended Solids '
 Specific Gravity (60 F) 1.210 1.185 1.190 1.185
Specific Conductance, umhos/cm. 206,000 209,000 202,500 200,500
Barium <10 <10 <10 <10
Sedium (AP1) 71,800 62,800 77,800 64,500
Results expressed in mg/liter - **ND"" means not determined.
Sulfite <2 <2 <2 <2

*NA = High Concentrations of Hydrolyzable Metals Precludes Meaningful Titration. Possible

Mineral Acid Presence

1so.
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. . WATER ANALYSIS RESULTS

ANALYSIS . P.O. BOX 489
()-LABS, INC. 3=,
SALES : WATER SERVICES Tel. 814-368-6087
SERVICE '

TECK:LABS DIVISION

CLIENT: Lenape Resources SYSTEM:

. Sample No. 85K97 85K98
Date Sampled 11-12-85 11-12-85
Time Sampled 9:45 a.m. 8:00 a.m.
Date Received 11-12-85 11-12-85"
Location;

LCR LCR
#253 #183

Appearance When Sampled

Appearance After Standing

Larbonate 0 0

XAcox Bicarbonate 59 41
Temperature F
pH 5.8 5.7
Carbon Dioxide CO: NA* NA*
Dissolved Oxygen 02 0.0 0.0
Residual Chlorine Clz
Hydrogen Sulfide H:S <0.1 <0.1
Turbidity NTU
Alkalinity to Phenolphthalein as CaCOs
Alkalinity to Methyl Orange  as CaCOs 48 34
Chlorides Cl 210,000 196.000
Total Hardness CaCOs
Calcium Ca 56,800 56,000
Magnesium Mg 5,350 970
Sulfates S04 170 190
Phosphate PO«

‘Manganese ' Mn . 0.27 0.23
Iron (Total) Fe 18.9 18.0
Iron (Dissolved) Fe
Total Solids (pissoived) (API) 333,000 314.000
Suspended Solids -

Specific Gravity (60 °F) 1.225 1.220
Specific Conductance, umhos/cm. 205,000 200,000
Barium <10 <10
Sodium (API) 60,700 60,800
Sulfite Results expressed i:mg/liter - **ND’’ means not determined.

*NA = High Concentrations of Hydrolyzable Metals Precludes Meaningful Titration.

Mineral Acid Presence Also.

Possible



ATTACHMENT H

Operating Data

I. Data Outline

Average Daily Rate: 12.5 Bbl/Min 525 bt [d
Maximum Daily Rate: 14.0 Bbl/Min S8 GaL/min
Average Daily Volume: 400 Bbl/Day ' '
Maximum Daily Volume: 2,000 Bbl/Day

Average Injection Pressure: 0 psig (Surface)

Maximum Injection Pressure: 250 psig (Surface)

II. Injection Pressure Analysis

Using an average fracture gradient of 0.86 psi/ft., which
was the data supplied by Halliburton for 822' - 1157' Marcellus
shale wells near Dansville, New York; the pressure needed to

create a fracture out of the salina in the Ranous well would be
as follows:

Fracture Gradient: .86 psi/ft
Injection Brine Hydrostatic: 10 #/gal Max.
Well Depth: 643 feet

Wellhead Pressure = (643 ft)(.86 psi/ft) - (643 ft)(.5195 psi/ft)
= 219 psia -

= 234 psig .

Bottom Hole Pressure = 583 psig -

III. Nature of Annulus Fluid

The annulus contains a combination of fresh water and
bentonite gel.

IV. Injection Fluid Analysis

Injection fluid is produced fluids from Lenape Operated
Medina and Bass Island wells in Western New York. The
following list and analysis is a sampling of these fluids.




)

Ranous Well Disposal Fluid Samples

All: New York State

LRC No. County

16 Wyoming

20 Wyoming
184 Livingston
238 - Livingston

21 Genesee
285 Chautauqua
229 Chautauqua
279 Chautauqua
‘:> 253 Chautauqua
183 Chautauqua

Township

Bennington
Covington
York
Caledonia
Pavilion

Ellery
Ellery
Ellery

Ellery

Ellery

Date

11/12/85
11/12/85
11/12/85
11/12/85
11/12/85
11/12/85

11/12/85
11/12/85

11/12/85

11/12/85

11

: 30
15
:55
:15
: 30
:00

:00

: 30

: 45

:00

Time

am

pm
pm
pm

am
am
am

am

am

Comments

Medina
Fluid
Medina
Fluid
Medina
Fluid
Medina -
Fluid
Medina
Fluid
Medina
Fluid
(Tank
Sample)
Medina
Fluid
Medina
Fluid
Bass
Islands
Fluid (Ta
Sample)
Bass Isla
Fluid
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II.

III.

IV.

ATTACHMENT I

Formation Testing Program

The formation fluid pressure was obtained by using a
Bottom Hole Pressure Gauge supplied by Halliburton
Services.

Measured Bottom Hole Pressure: 254 psig

Formation fracture pressure was obtained from historical
fracturing data given in Attachment A

The Ranous Well LRC# 73 is under vacuum conditions
which make the calculations for obtaining fracture
pressures difficult.

The physical characteristics of the injection zone are
described in Attachment G.

The attached water analysis from the pit on LRC# 224 was
recovered when drilling through the Salina on that well,
it should represent formation water.

The injection zone of the Ranous Disposal Well LRC# 73,
is operating under vacuum conditons which makes cal-
culations for permeability and porosity difficult.

On May 18, 1983, an injection test was performed on the

Ranous well. A brief outline of the test is as follows:

1. 43" casing was placed at 640' on a Butler Larkin
- C-134openhole packer to isolate the injection zone.

2. 2 3/8" tﬁbing was placed in the well to isolate the
bottom hole pressure gauge from turbulent flow.

3. A bottom hole pressure gauge was placed in a per-
forated tubing joint at approximately 650' to
record bottom hole pressure.

4. A surface pressure recorder was used to record the
annular pressure between the 43" ca81ng and the
7 7/8' Openhole.

5. A surface pressure recorder was used to record the
annular pressure between the 2 3/8" tubing and
41" casing.

6. Brine was injected between the 2 3/8" tubing and
the 4%" casing at varying rates.




ATTACHMENT 1
Page- Two

The attached outline gi&és a snyopsis of the pressures,
rates, and comments during the injection test.

Copies of the annular pressure charts and also the
interpretation of the bottom hole pressure gauge is included.




"~ .'
@ALL,!%RTON REPORT NO. W-263
0:  Geoff Hamnon - DATE Jan. 6, 1984
Lenape Resources, Corp.
9489 Alexander Road
‘Alexander;, NY 14005
OMPANY .. LENAPE RESOURCES
EASE" % WELL NO. FORMATION
IELD ACOUNTY.,. STATE
AMPLE SOURCE LRC #224 DEPTH-
UﬁMI?TED BY _ LENAPE DATE 1-3-84 DISTRICT
ARKED 
.,,3SPECifiC‘GraVitY 1.165 ¢ 68 °F Nessiens: NH3 (N) - . ppr
- .pH' - o ‘ 2.6- Sulfate (S04.) - ppn
Chloride (C) 190,000 ppm Iron- (fe) Not checked pPPn

Total Hardness' (CaCO3) © 125,000. ppm-

Calcium (Ca)

M’aénesium (Mg) " 6,804

38,800 ppm

COMMENT :
Well LRC #73.

(ppm not-corrected for gravity)

3 : JOHN C. HOLKO
ANALYST

NOTICE:

Ssulfide (S) None

Bidarbona_te (HCO3)PH too low ppr

ppm.

This is the water analysis of the water pumped down Injection

' Respectively submitted,
HALLIBURTON SERVICES-

By

T DIVISION CHEMIST .

This report is limited tothe deScrlbed satlple tested. Any person using or
relying on this report agrees that Halliburton shall not be:liable for any

loss or damage, whether due to act or amission, resulting fram such report or

its use.

A DIVISION OF HALLIBURTON COMPANY




Time
9:30 am - 10:00 am
10:00 am - 10:30 am
Ho"wa am - 11:00 am
11:00 am - 11:30 am
11:30 am - 12:00 am
12:00 am - 12:30 pm
12:30 pm - 1:00 pm
1:00 pm - 1:30 pm
1:30 pm - 2:00 pm
2:00 pm - 2:30 pm
2:30 pm - 3:00 pm
3:00 pm - 3:30 pm
3:30 pm - 4:00 pm
4:00 pm - 4:30 pm
4:30 pm - 4:45 pm
4:45 pm - 5:50 pm
5:50 pm - 6:10 pm

6:10 pm

- 6:30 pm

Feed Rate
m.v.-z-

2
4
8

10

10
10.
10
10
10
10
10
10
10
10
10
0
10

INJECTION T
Company- The Lenape Res
’ _lgwm - L. C. Ran

23/8" %4172 &412"x77/
Annulus Annulus
Pressure Pressure
0 . 0
6
50

0
0

80 0
100 9
60 0
90 0
90 0
110 0
140 0
100 0
100 0
100 0
80 0
90 0
0

0

0

100




\&
A

752 B, :“&\\“\

R
3

7

TS
100057072

‘,w!‘_;%;'ﬁ‘z

AL
) “‘s&\ MY

80r 30 QNN




A
g -4
0/ 4°
778
s
/,'/ // 7

D

(]
lllll’l[
£
;4‘0 %'f{{{{,:g
O, “'v:o ,"4‘:;:&3:
7 v B S RV
AR

Al
% '4/-[. /




e~







!
H
&
¥




e ——




: 9%
S 3
o PR
3 X
% e B
N -i' S
2]
A G
4
R
i

TESTIN
/ SERVICE

~ip
HALLIBURTON

SERVICES

Duncan, Oklahoma 73536

G A Halliburton Company




Cy
DR

NOMENCLATURE

Formation Volume Factor (Res Vol /Std Vol) .............. —_

Systém Total Compressibility . . .v ......................... (Vol / Vol) / psi

DamageRatio........................,..: ............. —

Estimated Net Pay Thickness ..................cooivn... Ft

Permeability ........... ... .. md

(Liquid) Slope Extrapolated Pressure Plot ................. psiicycle

(Gas) Slope Extrapolated m(P) Plot ................oevnns MM psi?
cp/cycle

Real Gas Potential at P* ........... TR ... MM psi%/cp

Real Gas Potential at Py ................cooviiiininn.. MM psi®cp

Maximum Indicated Absolute Open Flow at Test Conditions ..... MCFD

Minimum Indicated Absolute Open Flow at Test Conditions .. MCFD

Extrapolated Static Pressure .............. e Psig
Final Flow Pressure ..., . Psig
Liquid Production Rate During Test ....................... BPD
Theoretical Liquid P}oductién w/ Damage R'emoved ........ BPD
Measured Gas ProductionRate ........................... MCFD
Approximate Radius of Investigation ...................... Ft
"Radiusof WellBore ....................ooiiiit Ft
ékin Factor
Total Flow Time Prevéous toClosed-in .................... Minutes
Closed-in Time at Data Point ............ ............... Minutes
Temperature Rankine ..............cciiii i, ‘R
POroSity ..o _
Viscosity of Gas or Liquid ................. ... ..., cp
Common Log

b
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SERVICES

TICKET NO. 52158500
27-MAY-83 '
BRADF ORD

FORMATION TESTING SERVICE
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3 GAUGE NO:_ 996 DEPTH:__650.0  BLANKED OFF:YES  HOUR OF CLOCK: _ 72
PRESSURE TINE
1D DESCRIPTION REPORTED | CALCULATED REPORTED ] CRLCPLRTED TYPE
A | START PERIOD 1 © 650°. 253.0 | 1éé;
B | END PERIOD 1 © 650" 251.9
B | INITIAL INJECTION PSI 251.9 cco
C | FINARL INJECTION PSI 252. 4
C | START PERIOD 2 ® 650" 252.4
. 2397
D | END PERIOD 2 ® 650" 258. 8




" EQUIPMENT &

HOLE DATA
FORMATION TESTED: '

TICKET NUMBER: 5215850Q

NET PHY (Ft]

GROSS TESTED FOOTAGE:

DATE: 5-20-83 °

CTEST NO: ___

ALL DERPTHS MEASURED FROM:

CASING PERFS. (ft):

MASTER VALVE

TYPE DST:

PRESSURE SURVE®

HHLLIBURTON CAMP:

HOLE OR CASING SIZE (in): 4.500 BRADEORD
ECEVATION (f4): . o [
TOTAL DEPTH (ft):
PACKER DEPTH(S) (ft): TESTER: i
FINAL, SURFACE CHOKE [in):
BOTTOM HOLE CHOKE (in]: WITNESS:
MUD WEIGHT (lb/gal):
MUD VISCOSITY (sec): -
ESTIMRTED_HOLE TEMP. [°F): 70 DRILLING CONTRACTOR:
ACTUAL HOLE TEMP. (°F): o __  ft ' ‘
FLUID PROPER TIES FOR DI B MATA
RECOVERED MUD & WATER ~ SAMPLER DATA
SOURCE RESISTIVIT CHLORIDES | Pstg AT SURFACE:
(<] °F ppm cu ft. OF GAS:
e °F pem | ce” OF OIL:
® —°F PP™ | cc OF WATER:
°F ppm
‘ oF ppm ccC OF MUD:
N @ ___°F ppm | TOTAL LIQUID.cc:
"HYDROCARRBON PROPERTIES CUSHION DATA
0IL GRAVITY (°API): e of TYPE AMOUNT -

GAS/0IL RATIO (cu.ft. per bbl):

GAS GRAVITY:

HEIGHT

RECOVERED:

MERSURED FROM
TESTER VALVE

REMARKS:




TYPE & SI1ZE MEASURING DEVICE:

TICKET NO: 52158300

TIME %gg f%%%& %ﬁ L%ﬁn . REMARKS

5-17-83

0815 ARRIVED ON LOCATION

0839 DREW BASE LINE

0841 WOUND CLOCK _ 4

0842 ENGAGED CLOCK AND STYLUS

0843 TOOL TOGETHER

0850 STAFF UP-MASTER VALVE OPEN

0851 STARTED TOOL IN HOLE

0858 TOOL STOPPED AT 650°' FOR REST
OF TEST

5-18-83

0930 T0 ] _ N o

1000 PUMPED 2 BPM

1000 TO LetRn ol

1030 PUMPED 4 BPM

1030 TO S

1100 PUMPED 8 BPM

1100 TO

1200 PUMPED 10 BPM

1200 TO A

1300 INJECTED AT 10 BPM

1300 7O T T

1400 INJECTED AT 10 BPM

1400 T0 T

1500 | _ INJECTED AT 10 BPM__

1500 10 '

1600 INJECTED AT 10 BPM

1600 T0

1645 INJECTED AT 10 BPM

1645 T0

1750 INJECTED AT 10 BPM

1750 10

1810 INJECTED AT 10 BPM
INJECTION STOPPED

5-20-83

1345 CREW ON LOCATION

1350

STARTED TOOL OUT OF HOLE




TYPE & SI1ZE MERSURING DEVICE:

TICKET NO: 52158350
, | SURFACE GAS | LIQUID ‘
: CHOKE | :
TIME | PRESSURE RATE RATE R ARKS
size | PRESS) o G EM | K
1357 TOOL IN STAFF-VALVE SHUT
1400

CLOCK AND STYLUS DISENGAGED




TICKET NO: 52158500

[ \ | GAUGE NO: 936
CLOCK NO: 1549 . HOUR: 72 HALL.I.%P.?TQN DEPTH: 650.0
REF | MINUTES |PRESSURE | AP it [leo'i| | REF | MINUTES |PRESSURE| 4P LM ogigh

. PERIOD 1 e 650°

PERIOD 2 @ 650' - CONTINUED

8 840 252.8
9 960 253.0
A 0 253.0 10 1080 253.3
S8 {20 252.1 1 1200 383:3
3 240 252.1 12 1320 253.5
4 360 251.7 13 1440 254.0
5 480 251.7 14 1560 254.9
6 600 251.4 15 1680 255.3
7 720 250.7 is 1800  255.4
8 840 250.1 17 1920 256.2
9 960 249.8 18 2040 256.9
10 1080 249.8 19 2160 257.9
1 1200 249.8 20 2280 258.5
12 iz20 249.4 D 2 2397 258.8
13 1440 249.4
14 1560 249.4
B s 1657 251.9
— “INJECTION PERIOD
B 1 0 251.9
o 2 0 252.8 )
3 30 254.0 ,
4 60 254.0 . WMW
4 s 80 255.3
6 120 255.4
5 150 253.% D,SL» J\QMJB M
8 180 254.2 )ﬁo&
s 210  255.3 5bd@g€L
1o 240 355.4
11 270 260.1
12 300 259.0
13 330 258.3
14 360 256.5
15 390 255.8
16 420 259.5
17 450 258.8 .
18 480 - 260.6°
19 510 256.7
C 20 550 252.4
PERIOD 2 © 650"
C 1 0 252.4
2 120 351.7
3 240 251.7
LA 360 251.7
5 480 252.4
6 600 252.4
7 720 252.8
LEGEND:

[T PUMP AT 2 BPM
PUMP AT 4 BPM

PUMP AT 8 BPM
[Z4] PUNP AT 10 BPM

REMARKS:




EQUATIONS FOR DST LIQUID WELL ANALYSIS

Transmissibility

Indicated Flow
Capaci_ty

Average Effective

Permeability

Damage Ratio

Theoretical Potential -
w/Damage Removed

Approx. Radius of
Investigation

ﬁ 162.6 QB md-ft
kh = '_(2 vy ) md-ft
s
“kh
— — md
k=%
P -P
DR = .183 —_
Q, = QDR - ) BPD
n=463Vk ft

EQUATIONS FOR DST GAS WELL ANALYSIS

Indicated Flo{m
‘Capacity

Average Effective

Permeability ‘

Skin Factor '

Damage Ratio

Indicated Flow
.Rate (Maximum)

Indicated Flow
Rate (Minimum)

Approx. Radius of
Investigation

 1637Q, T
e ——9 md-ft
kh = -
kh
— — md
k=73

m(P*) - m(Py)
S=1151 | ————

kt
- LOG W+ 3.23] _—

m(P*) - m(Py)
DR = m(P*)—m(P;) - 0.87 mS —
Qg m(P") MCFD
AOFy = P —m(Fy

\/ —oF) MCFD
A2 = % V @) i

kt
r = 0.032 \/ B - L




ATTACHMENT J

Stimulation Program

At this time,

there is no stimulation bprogram required
or anticipated.




ATTACHMENT K

Injection Procedures

Narrative Explanation

1.

2.

Brine is transported from well sites to the 210 Bbl
storage tanks at LRC# 73- Ranous Well Disposal Site.

An opening and closing storage tank measurement is
taken by the operator to calculate amount of brine
brought to storage facility.

The brine is pumped into the storage tanks from the
tanker transport. The volume of brine delivered is
recorded by operator.

Lenape personnel then Teé-measure tanks to get opening
measurement for injection.

Annular and Tubing injection pressures are recorded
with the pressure recorders as shown on Drawing A.

After injection is completed, the closing tank
measurement is taken to give injected volume. The

injection rate is calculated by dividing injected

memorandum).

This method of injection works because the Ranous
Disposal Well is operating under vacuum conditions.

After injection is completed, all valﬁes are closed
and the security fence is locked.




£

ATTACHMENT K

Exhibit #1

Material'List

1.

2.

3.
4.
9.
6.

7.

8.

éremco 210 Bbl Storage Tanks

4" 125# Iron Wedgé Gate Valve, Flanged Ends

3" 125# Iron Wedge Gate Valve, Flanged Ends

3" Series H400 Hale Bronze Ball Valve

4" ANSI Class 600 Newco Fullport Valve

Pressure Recorders made by Mercury Instruments, Inc.

2" X 13" 2000 psi WP, 4000 psi Test Series A Demco
Ball Valves 3000#

Mersh 2" Needle Valves
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BRINE DISPOSAL FACILITY
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II.

III.

ATTACHMENT L

Construction Procedures

Dfilling Methods

The Ranous Disposal well was drilled in four (4) steps:

1.

2.

3.

4.

Drive 13 3/8" Conductor Casing to a depth of 33' from
ground level.

Drill a 123" hole to a depth of 134' from ground level.

Drill a 7 7/8" hole to a depth of 655' from ground
level.

Drill out cement at bottom of 6 5/8" casing after
cementing casing in place.

Casing Methods

1.

2.

The 13 3/8" 54.5 #/ft conductor casing is set in the
bedrock. v -

8 5]8" 24 #/ft, J-55 casing is set at 90' (G.L.) and
cemented back to surface.

6 5/8" 20#/ft, H-40 casing is set at 640' (G.L.) and
cemented back to surface.

43" 9.5 #/ft, J-55 Smls casing is set at 630' (G.L.)
on a Butler Larkin C-101 Packer and the annulus is
filled with gelled fresh water.

Cementing Program

1.

8 5/8" Surface Cement Job:

Type: 120 sacks of common class A cement with 3%

CyClg, ## Flocele and 5# Gilsonite per sack.

Volume: (90')§'i§6?t§?££/ft) = 34 sacks of cement
* needed.

6 5/8" Casing Cement Job:

Type: 125 sacks of Halliburton Thixotropic Cement,
contains 10# Calseal, 4% bentonite gel, 2% CzClg
per 1 sack of Class A common cement.

Volume: (640")(.0989 CuFt/LnFt) _ Ag-sucks—of
1.61 ft3/sk cement needed.

6 5/8" remedial squeeze cement job to improve bond:
Perforations: 194' - 200' (G.L.)

Type: 100 sks Class A common cement with 5#
Gilsonite, and 5# of Calseal per sack of cement

Volume: (200')(.0989 CuFt/LnFt) _ 45 oocks of
' 1.25 ft3/sk cement needed.




ATTACHMENT L
. Page Two

IV. Placement of 43" 9.5 #/ft, J-55 Smls Casing as Injection
Tubing for Corrosion Protection

1. Casing is set using a C-101 Hook Wall Packer and
releasing tubing weight to hold packer in place.

2. Gel water is spotted in the annulus between 43"
and 6 5/8" casing.
Type: 18 barrels of Howco Bentonite Gel Mixture.

Volume: (630')(.0519 Bbls/ft) = 10 Barrels

V. Logging Program

1. Information on USDW's was obtalned from adjacent 1ogS'
and also public records.

2. Bond logging was performed to check bond to below
USDW's. (See Attachment for Mechanical Integrity)
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WELL API # TOWN COUNTY STATE TYPE/FORMATION
C. Phillips 31f029;20108 Evans Erie NY : Gas/Medina
Unit #1 :
" #2 " " -20109 " " " " "
" #3 " " _20232 " " " meooo
" #5 " " _20228 " " " L
" 46 " " -20233 . v . " " "
Vacco- o ' o
Renaldo - #10" " -20230 " " u " "
; $2 * v -20196 = " " " "~
Palmieri- | ] ‘ '
Salva “41. " " -20200 " " " " "
o " 42 " " _20231 " " " " "
Walsh = #1 " " -20199 " " " " "
Hagen #1 " " -20134 " " | " " "
Gugino #1 0" " -19748 Brant " " " "
" #2 " " 19274 " " " o
" #3 " " -19987 " " " mooom
" #4 " " -20026 " " " "o
Chiavetta #1 " " -19892 " . " oo
" #2 " "‘_19875 " . " T
" #3 " " -20002 " " " " "
" #2 " " -20001 " " " S
Bowman Farms#1 " " -20118 " " " " "
Ciminesi $1. " " -20150 " " " " "

“ Muffoletto #1 " " 20090 " " " " "




WELL = APTI # TOWN COUNTY - STATE TYPE/FORMATION
Janik #1 31-029-19332 Brant Erie NY ; Gas/Medina
" # 2 n . n - 1 9 7 6 8 n ” . L1} . " "
" # 3 L] " - " 9 9 7 6 " L1 n n "
Renaldo #1 " " -19991 - om " " " "
Valentine #2 " " _19939 " " " " "
Piall #1 " " -20015 - W " " " n
" " 2,,.—“"‘ " " _200 16 " . " o " " "
Guzzetta #1 " " -20101 : " " " " "
Arrigo- " w _20738 " " " o "
Notaro #1
E"‘) Hornberger# 3 L] lf -20239 Eden - " L] ) n
Magavern  #1 " " 20768 Concord " " ~n "
Emerling #1 " " -20824 " " " n "
G. Phillips#1 " " -19391 Lancaster " " " "
L # 2 [ 1] ) " - 1 9 9 1 3 L ” n I n n
Lorentz #1 " " -19817 " n n " "
Josela #1 no.oomw —19392 " U] " " "
" | #2 " " -20079 " " " n "
Paschke #1 " ': —‘] 9968 n [ n " n
[ ] » # 2 " n - 1 98 20 " 1] n n [1]
H.M.R.P.N.C.C.41%" " -19920 " " " " "
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WELL A . API # 3 TOWN COUNTY STATE TYPE/FORMATION
Smith #1 31-029-19010 ' Elma  Erie NY ; Gas/Medina
Ulrich #1 " " -19804 " " " " "
Theal- " "1 9781 " ’ " " " "
Luders #1
Boasberg #1 " v _19958 " " " " "
Luders #1 " " _20003 . n " " " n
Ford- | o " -19971 a e " " " "
Michener #1 ' ’ . ‘
Gach #1 " " -20051 " " " " "
[1] # 2 |: ” - 2 0 0 9 3 n n ” , "
" ’# 3 . " " _2 0 1 2 5 [ [] " ” . ”n n
E "Benz #1 " " -19803 Orchard " " " "
N Park
" # 2 L] " - ‘l 9 8 9 6 . 1] " : n n [ []
Black- " " _199(07 " " " " "
Benz #1
Hamburg all " " -63745 Hamburg - " " " "
Saints Luth.
Church #1
Gallagher #1 " " _20730 " " o ;e N
WW - =l A K LO R
. ey —Lotrins - |
" #2 " " _20749 n n L1} n Medina
[ [] # 3 " ' " ” - 2 0 ’7 7 1 n n L[} n "
Koch #1 " " _20195 Aurora ] " " n
Sievenpiper #1 " " -20229 " " " " "
( vartin #1 " " _20104 " " " " "

Siwiec #2 " " -208{2 n " " " "
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WELL . API # TOWN COUNTY STATE TYPE/FORMATION

Ponderosa Frontier#1 31-013-19382 Cherry = Chautauqua NY ! Gas/Medina

Creek
McDermott Unit #1 " " -18818 " _ " " " "
B. Johnson . ' #1 " " _18825 " " n Y "
AbbeyQ " " _18844 " " " " "
Tutton #1 ‘
[1] . #2 1 1] [} _1 8845 ’ ‘ 'l' n ” " "
o ‘ ) 2
Howard_ . n L) - 1 8739 o " n n " (1]
Buckley #1 #1 .

-,

T
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Avony holdings in Western New York

Well Name AFI Town County For.
BERTRAND I 31-121-15461 Ferry Wyoming Medina
BERTRAND I1I 31-121—15579 Perry Wyoming Medina
DUKELOW I 31-121-13659 Covington Wyoming Medina
HOLLISTER I 31-121-15460" ;erry Wyoming Medina
KRAMELL 1 31-121-13888 Perry Wyoming Medina
KRAMELL I1I 31-121-13889 Perry Wyoming Medina
LARIN i 31-121-13919 Warsaw Wyoming Medina
- OCONNELL I 31-121-15615 Perry Wyoming Medina
PAGE 1 31-121-13890 Perry Wyoming Medina
PIERSON I 31-121-13664 Perry Wyoming Medina
PIERSON I1I 31-121-13713 Ferry Wyoming Medina
SHEARING I 31-121-13891 Perry Wyoming Medina
WHEELER I 31-121-15569  Perry WYDMING Medina
WILKIE I 31-121-13662 Warsaw Wyoming Medina
WILKIE II | 31-121-13892 Warsaw Wyoming Medina
WILKIE III 31-121-13915 Warsaw Wyoming - Medina




Dimensions

and Streagths

. TABLE
DIMENSIONS AND
Thread & Cplg.| Extreme Line | . **
Size Col'pse
0.D. | Grade Drift | 0.D. of 0.D. of] Resis- 4
la. Dis. | Cplg. tance
In. In. In. Psi
1134 °*F-25| 38.00|11.150{10.994 _.N.uuo. —_— — 620
I.AO .42.00 _1,ooa 10.928{12.750} —— | —— 1,070
J-55| 47.00/11.000{10.844(12.750| ———| —— 1,510
J-55] 54 00]10.880/{10.724/12.750] ——| —— | 2,070
J-55{ 60 00{10.772[10.616{12.750| —— | —— | 2,660
K-55| 47.00{11.000{10.844]12.750| —— | —— 1,510
K-55| 54.00|10.880{10.724]12.750| ——| —— | 2,070
K-55| 60.00{10.772]10.616[12.750| ——| —— 2,660
C-75| 60.00{10.772{10.616[12.750| —— | —— | 3.070
N-80] 60.00110.772{10.616{12.750| —— | —— | 3,180
C-95| 60.00{10.772[10.616[12.750] —— | —— | 3.440
1335 °F-25] 48.00{12.715{12.559114.375 | ——| —— 560
H-40| 48.00(12.715[12.559(14.375 | —— | —— 770
1-55{ S4.50{12.615/12.459{14.375 | ~——m} 1130
J-55] 61.00/12.515/12.359[14.375| - —| —— 1,540
J-55| 68.00|12.415[12.259[14.375| ——| —— 1,950
K-55| 54.50{12.615[12.459/14.375| —— | —— 1,130
K-55| 61.00{12.515[12.359/14.375| —— | —— 1,540
K-55| 68.00{12.415[12.259)14.375| ——| ——- 1,950
C-75| 72.00{12.347{12.191(14.375| ——| —— | 2,590
*C-75| 77.00{12.275{12.119/14.375| ——| —— | 2,990
*C-75| 85.00{12.159]12.003{14.375f ——| —— | 3,810
*C-75| 98.00{11.937{11.781(14.375| ——| —— | 5,720
N-80) 72.00{12.347|12.191114.375| ——| —— | 2,670
*N-80| 77.00]12.275{12.119[14.375 —— ] —— | 3,100
*N-80| 85.00/12.159/12.003(14.375| ——| —— | 3,870
*N-80| 98.00|11.937|11.781{14.375| —— | —— | 5,910
C-95| 72.00{12.347[12.19114.375] ——| —— | 2,820
*P-110] 72.00{12.347[12.19114.375| ——| —— | 2,880
*Vv-150| 72.00/12.347{12.191 14375 —— | —— | 2,880
16 *F-25| 55.00{15.376{15.188)17.000) —— | —— 290
H-40| 65.00{15.250{15.062(17.000 | —— | —— 670
1-55] 75.00/15.124[14.936 1 7.000 | — | — 1,020
J-55| 84.00|15.010}14 822{17.000f ——r | —— 1,410
K-55] 75.00{15.124[14.93617.000 ) —— | —— 1,020
K-55| 84.00[15.010{14.822{17.000 | —— | —— 1,410
*K-55|109.00|14.688{14.500/17.000 | —— | —— | 2,560
*C-75[109.00|14.688/14.50017.000 | —— | —— | 2,980
— | —— | 3.080

*N-80/109.00]14.688(14.500 {17.000

*Not API Standard. Shown for information only.
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NO. 203
STRENGTHS OF CASING
Internal Yield Pressure PSl®® UMM Joint Strength - 1000 Lbe.%®
- y

Plain | p,und Thread | g | Xield | Thread & Cplg. Joiae Ext
End or : reen S8t [Round Threod| Bet- Linc
Line | Short | Long | Tha, | g, | Joint
ine Lbs. |Short [Long | Thd. | "

11200 —— ——| 270 222] — — -
1,980 1,980 —— ——| 478| 307] — - -
3,070/ 3,070 —| 3,070 737 477 — —
3.5601 3,560 ——f 3.560| 850 568] — www —_
4010 4,010 ——| 4,010 952 849 — | 1,042 —
3,070| 3.070f ——| 3,070 737 so9| — —
3,560] 3.560] ——| 3560 850 &06] — _www —_
4,010/ 40100 ——| 4010 952 693] — | 1208 —
5460 5460 ——| 5,460| 1,298 869 — | 1,361 —
5.830( 5,830 ——| 5,830 1,384 924] — | 1,440 —
69201 6,920 —— 6,920| 1,644[1,066] — [ 1,596 —
—] 1080 —] ——| 338 260] — — -
1,730) 1,730] —| ——| s41 322 — - -
2.730{ 2,2 ——] 2,730 853{ 514] — —
3,090 ubw& ——| 3090 962 uom — .www —
3,450 3,450 ——| 3,450 1,069] 675 — | 1140 —
2,730 2,730 ——| 2.730| 853 s547] — —
3.090( 3,090 ——| 3,090| 962| 633 — “.n..ww —
3,450] 3,450 ——| 37450(1,069| 718| — | 1300 —
5,040 5,040] - -—| 5,040 1,558 978 — | 159 —
~—| 5.400] ——| 5,400 1/662[1,054| — .Mw% —
—| 5,970 ——| 5;970| 1:8291.177! — |27260| —
——[ 6,270] ——| 6,120| 2,144]1,408| — [2'296] —
5,380( 5,380| . ——| 5,380 1,661/1,040 — —
—|5.760] —| 5.760| 1.773[1122| — m.ﬂww —
——6,360| ——|6,360( 1951111252 — |2'364] —
—| 6,680 ——| 6,530|2.287|1.498| — |2'400] —
6.390] 6,390| ——| 6,390{ 1,973/1,204| — | 1,893] —
——| 7.400] ——| 7.400] 2,596/1,402| — |2,433] —
—— 10,090 ——10,090|3,323/1,887| — |2.976] —
—| 850 ——| ——] 384| 258] — - =
1.640( 1,640] ——| ——| 736| 439| — - -
2,630( 2,630 ——| 2.630| 1,178] 71 — —
2,980| 2,980 ——| 2.980( 1326 o_w -~ __mew —
2,630| 2630 —-—-| 2,630] 1,178] 752] — —_
2.980(2980f —-| 2980 1/326| 865| — “www —
<= 13950 ——| 3950 1;73901,181| — [1'962] —
—-| 5380 —| ——[2,372)1,499| — - =
-—-15740) ——| ——|2,5301,594| — —_ —_

“‘Collapse, Internal Yield and Joint Yield Strengths are mi
values with no safety factor, reproduced ﬂw vﬁ:.:mﬂu..ﬂnﬁ
APl Bul.- 5C2, Bulletn on Performance Properties of Casing

and Tubing.
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4“..0- NO. 203
DIMENSIONS A STRENGTHS OF CASING
si Thread & Cplg.| Estreme Line ] ﬁ.._o.o‘-h Internal Yield Pressure PSiee wun Joint Strength - 1000 Lbs.*®
O..Wn. Grade Drifv [0.D. of | Drift | 0.D. of| Resis- Plain  [Round Thread Yield | Thread & Cplg. Joint E
In. Dia. | Cplg. | Dia. Rox 1ance End or But. Stgth. [Round Th | Bt -..-..
In. in. In. In. Pst Ext. tress | ) 000 - re tress e
Line |Short | Long | Thd. Long | Tha, | 1o
7%| *F-25|20.00|7.125] 7.000| 8.500 1,100 — T o0 LTS LT S
H-40| 24.00 | 7.025] 6.900]| 8.500 | —— | —- ~.o.”_ 2750|2750 —| — — — =
J-55(26.40 | 6.969| 6.844|8.500|6.750|8010 | 2.89! ] 2 —_— — — —_ —
K-55|26.40 | 6969 6.844|8.500 | 6 750 | 8 010 u“u“ n"un n"““ u“u” 346 483| ss3
C-75|26.40| 6.969| 6.844]8.500]| 6 750| 8 010 . . 3 2 377| s8i1| 700
C-75|29.70 6.875| 6.750| 8.500; 6 750 | 8 010 5,650 ——| 5,650] 5,650| 564| —| 461 | 624| 700
C-75[33.70|6765| 6.640] 8500 6 6401 K10 ¢ w.&o ——| 6,450]| 6,450 6411 —| S42| 709| 700-
C-75!39.00| 6 625{ 6500 8.500: 6 500! A 01O i -.Ma_.n — N.MA_-“ m.nwm 729 —| 635| 806| 766
N-80] 26.40 .6.969| 6.844]8.500| 6.750]| 8010 : —] 8 X 839| —| 751 | 929| 85)
N-80 | 29.70 [6'875| 6750 | 8:500 | 6 750 | 8 010 o.»wo ——] 6,020/ 6,020| 602| —| 490 ] 659 737
N-80|33.70{ 6 765] 6.640| 8.500! 6.640( 8 010 w.ooo ——| 6,890| 6.890| 683 —| 575 | 749 737
N-80| 3900 6.625| 6.500| 8.500 | 6.500 | 8010 o._um _ wwmw w..B.m Nwm — o«. 852| 806
C-95|26.40 | 6 969| 6.844 | 8.500|6.750 (8010 sl —I > s —| 798| 981| 896
C-95|2970|6.875| 6.750| 8.500 | 6.750 | 8 010 o._wm ——1 7.150| 7,150] 714| —| se0| 716| 774
€-95]|33.70 | 6.765]| 6.640| 8.500 | 6.640|8 010 8.180 — 8.180| 8,180 811| —| &59 | 813| 774
C-95(3900|6.625| 6.500| 8.500 | 6.500 | 8.010 _o.awo _— _“.wmm_m.wnm _mww — uwn 925| 846
P-110]29.70 | 6.875] 6.750 | 8.500 | 6.750 | 8 010 ool —I's , . —| 914 |1,065] 941
P-110| 3370 ] 6.765| 6.640| 8.500 | 6 640 | 8010 _o..m ——1.9.470| 9,470 940| —| 769 | 960| 922
P-110 {3900 | 6.625| 6:500 | 8.500 | 6.500 | 8.010 .860 | ——110,860(10.860|1,069| —| 901 | 1,093 |1,008
- 12,620 | ——112,620(12,620 | 1,231 ] — 1,066 | 1,258 1,120
*v-150 | 33.70 | 6.765| 6.640 | 8.500 _ _ , /
*v-150 | 3900 [ 6.625| 6.500 | 8.500 | —— | — - —— _u.mwm__%%m “.mww - "mww “.uum —
*v-150 [ 45.30 | 6.435]| 6.310{8.500 | --— | —— | | |izasepaais | vere | =14z 1708 —
1
85| °F-25|24.00|8097]|7.972|9.625| — | —— ! 1350 . P R
.40|28.00|8017| 7.892|9.625| — | —- 1L —_— — — -
n..m 32.0017.921]|7.796|9.625| —— | —— w.mwm an& —_— — wwn www — —_] =
.55 | 24.00 | 8.097| 7.972}9.625 | — | — 286012, _ o = =
- 921| 7796 | 9.625 | 7.700 1 9.120 i 2,950 ——| ——| 381)244] — | _
.h.ww wwmw WSu 7.700 | 9.625 | 7.700 | 9.120 3,93013,930| 3,930| 3,930{ 503|372 417 | 579 e86
K-55 | 24.00 | 8.097] 7.972|9.625 | —— | —- 4,460 4,460 4,460( 4,460 568 |434| 486 | 654 688
K-5532.00|7.921] 7.796 | 9.625 | 7.700 [ 9.120 w.wwo 2,950 —| —| 381|263] — |
K-55]36.00|7.825| 7.700 | 9.625 | 7.700 | 9.120 P o“ w.nwm u.oww 3,930| 503|402 4521 690]| 869
C-75]36.00 |7.825| 7.700 | 9.625 | 7.700  9.120 X X 4,460 4,460 568)468] 526 | 780| 871
C-75|40/00 | 7.725| 7.600 | 9.625 | 7.600 | 9.120 o.mow“ ——1 6,090] 6,090] 775| —| 648 | 847] 871
C-75| 44.00 | 7.625| 7.500 | 9.625 | 7.500 | 9 120 w. 20| —| 6.830| 6,830 867| —| 742| 947| 942
C-75|49.00 | 7.511| 7.386 | 9.625|7.386 | 9 120 o.»um ——] 7:610| 7.610| 957| —| 834 | 1,0461,007
N-80 | 36.00 | 7.825| 7.700 | 9.625 | 7.700 | 9.120 : ——] 8,480| 8,480/ 1,059| —| 939 | 1,157 ]1.007
N-80 | 40,00 | 7.725| 7.600 | 9.625 | 7.600 | 9.120 6,490 ——| 6,490| 6,490 827| —| 88| 895| 917
N-80 | 44.00 | 7.625| 7.500 | 9.625 | 7.500 | 9 120 7,300 ——| 7.300( 7.300! 925| —| 788 | 1,001| 992
N-80 | 49.00 | 7:511 | 7.386 | 9.625 | 7.386 | 9120 wx_.mm _ “._No 8.120( 1,021 —| 887 1,105|1,060
c-95 | 36.00 |7.825| 7.700 | 9.625 | 7.700 | 9.120 . ~——| 9.040]| 9.040( 1,129] —| 997 | 1,222{1.060
C-95]2000|7.725] 7.600 | 9.625 | 7.600 | 9.120 7710 ——| 7.710| 7,770 982| —| 789 | 976| 963
C-95| 4400 |7.625| 7.500 | 9.625 | 7.500 | 9.120 8,670 ——| 8.670| 8:670]1,098| —| 904 | 1,092|1.042
C-95]49.00 |7.511] 7.386 | 9.625 | 7.386 | 9.120 9.640| ——| 9.640| 9,640 1.212] —|[1,017 | 1.206]1.113
P-110 | 40.00 | 7.725| 7.600 | 9.625 | 7.600 | 9.120 10,740| ——[10,740/10,740 1:341 | —/|1;144'| 1,334]1,113
P-110 | 44.00 | 7:625 | 7:500 | 9 625 | 7.500 | 9.120. 10,040 ——110,040(10,040) 1,271 —|1,055 | 1,288(1.240
P-110|49.00 | 7.511 | 7.386 | 9.625 | 7.386 [ 9.120 111601 ——|[11.160{11,160] 1,404 —|1.186 | 1.423]1 326
+v-150 | 44.00 | 7.625| 7.500 | 9.625 | — | — 12,430 ——|12,430{12,430] 1,553 | —|1,335 | 1,574|1,326
- . : : ; N — ——| ——|15.220[15,220| 1,914| —[1,591 | 1,925 —
*v-150 | 49.00 |7.511 | 7.386 | 9.625 ——| —— 1695016950 2,118| —|1.789 | 2130 —
**Collapse, Internal Yield and Joint Yield Strengths are minimum
values with no safety factor, reproduced by permission from
AP! Bul. 5C2, Bulletin on Performance Properties of Casing
*Not AP| Standard. Shown for information only. ond Tubing.
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TABLE | NO. 203
DIMENSIONS AND STRENGTHS OF CASING
Thread & Cplg.| Extreme Line Internal Yield Pressure PSl®® a”: Joint Strength - 1000 Lbs.*®
Si ; . Thread & Cplg. Joint
o.D, Dritt {0.D, of| Dritt | 0.D. of plain | Bound Theesd [ gy, | Field | 2= " ..._ | Es
In. Dis. | Cplg. | Dia. Box Ext tress | 7 ggp [Round Thread)
In. | fo | to | In Line | Short | Long | Thd. | Lbs, [Short | Long | Thd.
6 5.524(5.399| 6.625| —— | —— | 1,540 —] 1,740} ——] ——]| 107| 108 - —_ —
5.424| 5.299| 6.625| —— | —— | 2,780 —13,360] —| ——| 206| 179| — —_] -
5.424|5.299| 6.625| —— | —— | 3,620 —| 4,620 ——| ——| 283| 239| 279 Y
5.424( 5.299( 6.625| —— | —— | 4,740 —| —| 6,720f ——| 412 —| 323 -_— —_
5.352| 5.227| 6.625| —— | —— | 5,690 — ——] 7.560] ——| 461 —| 366 — —
5.240(5.115| 6.625| — | —— | 7,180 —] —— | 8'870] ——| 536] —| 432 — =
5.240| 5.115{ 6.625| —— | ——— | 10,380 —_— — 2,190 — 7371 —| 565 — —
5.132(5.007] 6.625| —— | —— | 12,380 —| —— 13920 ——| 833] —| 646 —_ -
[ £ 7 6.135/6.010(7.390 | — | — 1,370 —11.620 —| — 123 120 —_ —_ —
6.049| 5924} 7390 —— | —— | 2,520 3,040 3.060] —-| ——| 229| 184 — N
6.049| 59241 7.390 | —— | —— | 2,970 4.180| 4.180| 4,180] 4,180 2315| 245| 266| 374 —
5.92115.796| 7.390 | 5.730 | 7.000 | 4.560 51110{5110] 5110 5,110 382| 314 340 53| 477
6.04915.92417.390 | ——| —— | 2,970 4,180| 4180 4,180| 4,180| 315| 267 290| 453 —
5.921|5.796| 7.390 |'5.730 | 7.000 | 4,560 5,110] 5.110] S,110] 5,110| 382| 342| 372| 548| 605
5.921]5.796| 7.390 | 5.730 | 7.000 | 5,570 . _
5791 | 5.666 | 7.390 | 5.666 | 7.000 | 7830 FR S3%0l Saeol 330 —| 33| 383 &3
5.675(5.550| 7.390 | 5.550 [ 7.000 | 9.830 9470 gar0| 9300| caa| —| a3z| S| s
5.921|5.796(7.390 | 5.730 | 7.000 | 5,760 7.440| ——| 7.440| 7,440| 555 —| 481 615| 637
5.791 | 5666 | 7:390 | 5.666 [ 7.000 | 8.170 8810 aatol aaio| asi] —| 8| 43| &3
5.675| 5.550| 7.390 | 5.550 | 7.000 | 10,320 10,040| ——[10,040| 9.820| 734] —| 677 8la| 755
5.9215.796 | 7.390 | 5.730 | 7.000 | 6,290 8,830 8.830] 8.830| 6s9] —| ses| 65| ecs
5.7915.666| 7.390 | 5.666 | 7.000 | 9,200 10,460| —— [10.460(10'460 773 —| 65 780| 716
5.675|5.550| 7.390 | 5.550 | 7.000 | 11,800 11920 ——|11:920|11.660 872| —| 769 880| 793
5.921|5.796(7.390 | 5.730 | 7.000 | 6,710 10.230 10230/10230| 763] —| ea1| 786| 796
5.791 | 5.666| 7.390 | 5.666 | 7.000 | 10,140 12,120 — 127120 _NH_NO 895] —| 781 922| 852
5.675|5.550{ 7.390 | 5.550 | 7.000 | 13,200 13.800] —— |13.800[13;500{ 1,009 —| 904 | 1.040| 944

*Not API Standard. Shown for information only.

ond Tubing.

**Collapse, Internal Yield and Joint Yield Strengths are minimum
values with no safety factor, reproduced by permission from
APl Bul. 5C2, Bulletin on Performance Properties of Casing




Dimensions
and Streagths

F
P

TABLE

DIMENSIONS AND

Wt. Thread & Cplg.| Extreme Line Lad
Size Per Fut.| Inside Col'pre
O0.D. | Grade | With | Dia. Drife [ 0.D. of| Drift | 0.D. of| Resin.
In. Cplg., | In. Dia. | Cplg. | Dia. Box tance
Lb. In. In. In. In. PSI
4 *F-25| 9.50)4.090] 3.965| 5.000 —— | —— 1,920
H-40| 9.50|4.090| 3.965( 5.000] —— | —_ 2,770
)-55]| 9.50)4.090] 3.965} 5.000 | —— | —u 3310
J-55(10.50 | 4.052{ 3.927| 5.000 | — | —— 4,010
)-55] 11.60| 4.000| 3.875| 5000 ——| — 4,960
K-55| 9.50)4.090( 3.965} 5.000 | —— | — 3,310
K-55110.50 | 4.052{ 3.927| 5000 | — | —— 4,010
K-55111.604.000| 3.875( 5.000 | — | — 4,960
C-75/11.604.000| 3.875) 5.000 | —— | — 6,130
C-75/13.50 | 3.920( 3.795| 5.000 | —— | — 8,170
N-80| 11.60)4.000| 3.875)| 5.000 | — | — 6,350
N-80{ 13.50 | 3.920| 3.795| 5.000 | — | — 8,540
C-95(11.60|4.000( 3.875 5.000| — | — | 7.010
C-95] 13.50 | 3.920| 3.795| 5.000| — | — 9,650
P-110} 11.60| 4.000| 3.875]| 5.000} ——| — 7,560
P-110113.50(3.920( 3.795| 5000 | — | — 10,670
P-110{15.10 3.826| 3.701| 5.000 | —— | —— 14,320
“V-150| 15.10 3.826| 3.701| 5.000 | —— | — 18,110
H *F-25]/11.50 | 4.560| 4.435( 5563 | —— | —— 1,820
J-55(11.50]4.560| 4.435) 5.563 | —— | 3,060
J-55/13.00|4.494 | 4.369| 5563 —— | —_ 4,140
. J-55/15.004.408] 4.283( 5.563| 4.151| 5 360 | 5,550
K-55(11.50(4.560| 4.435| 5563 | —— | — 3,060
K-55[13.00 (4.494| 4.369( 5563 | —— | 4,140
K-5515.00 | 4.408 4.283( 5.563 ( 4.151 5.360 | 5,550
C-75| 15.00 | 4:408 | 4.283| 5.563 | 4.151 5.360 | 6,970
C-75118.00|4.276( 4.151( 5.563 | 4151 5.360 | 10,000
°C-75120.30 | 4.184 | —— | " | 4’059 5.0941] 11,240
*C-75/23.20 | 4.044| ——| — 3.919 m.oosm 12,970
N-80115.00 | 4.408| 4.283| 5.563 | 4.151 5.360 | 7,250
N-80|18.00 | 4.276 4.151| 5,563 [ 415} 5.360 |10.490
*N-8020.30 [4.184| —0 | 4.059 | 5.250%| 11,990
*N-80|23.20 | 4.044 | ——| —— 3.919 | 5.094¢] 13,830
C-95115.00 | 4.408 | 4.283| 5.563 | 4.151 5.360 | 8.090
C-95118.00 14.276| 4.151| 5563 [ 4.151 | 5360 12,010
*C-95120.30 [4.184| —— | " | 4059 5.250t{ 14,250
°C-95123.20 |4.044| ——| — | 3919 5.094%| 16,430
P-1101 1500 (4.408( 4.283| 5.563 | 4.151| 5.360 8,830
P-110/18.00| 4.276] 4.151 | 5563 | 4.151 5.360 | 13,450
*P-110]20.30 [4.184| —— | —— | 4059 5.0944] 16,490
*P-110123.20 | 4.044] ——| —— 3919 5.094%] 19,020
*V-150| 15.00 | 4.408 | 4.283| 5.563 | — | — 10,260
*V-150| 18.00 | 4.276| 4.151| 5563 | —— | —— 16,860
*V-150120.80 (4.156| 4.031]| 5563 | —— | —— 22,860
*V-150 | 24.20 | 4.000) 3.875| 5563 | —— | —— 27,000

*Not API Standard. Shown

and Tubing.

for information only.

¢ *Collapse, Internal Yield and Joint Yield Strengths are minimum
values with no safety factor, reproduced by permission from
APl Bul. 5C2, Bulletin on Performance Properties of Casing

NO. 203
STRENGTHS OF CASING
Internal Yield Pressure PSl®e UMM Joint Strength - 1000 Lbe.*®
Plain | nound Theesd Yield | Thread & Cplg. Joint Ext.
Endor | 00" ree .U-Hu- ﬂﬁ” Round Thread | But- Line
—w-__..n Short | Long | Thd.  be. Joint
1,990 N —_
3,190| 3,190 — — _
4,380/ 4,380 —— — —
.woo 4,790 ——| 4,790 e
5.350( 5,350| 5.350! 5.350 —
4,380/ 4,380 —— — _
4,790| 4,790 ——| 4,790 —_
5.350| 5.350{ 5,350/ 5.350 —
7,290 ——| 7,290| 7,290 —_ .
muwom ——| 8,460 8,460 —_ —
—| 7.780| 7,780 267] —| 223 | 304 —
5:030| — 9.020{ 9020 | 307 —| 270 | 349! —
——| 9,240 9240 317| —| 234 | 325 | —
_m”w“m ——|10,710[10;710 | 364] — | 284 | 374 | —
——]10,690[10,690 | 367 —| 279 | 385 | —
“w..n_ow ——[12,410{12,410| 422| — | 338 | 443 | —
14,420 ——]14,420(13]460 | 485 — | 406 | 509 | —
——| ——|19.660/18360 | 661 —| 519 | 683 | —
—|1930} —| — | 83 84| — - —
42400 4240 — — | 182[ 133 — | —| —
4,870| 4,870 4.870| 4,870 | 208| 169 | 182 | 252 | —
5.700| 5,700( 5,700| 5,700 | 241| 207 | 223 | 293 | 328
4,240( 4240 —| —— | 182] 147| — — —
4,870| 4.870| 4,870| 4,870 | 208| 186| 201 | 309 | —
5,700| 5,700 5.700| 5,700 | 241] 228 | 246 | 359 | 416
7,770 ——| 7,770| 7,770 328 —| 295 | 375 | 416
9,500] ——| 9,500 9290 | 396] — | 376 | 452 | 446
10710 — | | Z— | "—| 3694 — — | 52913
12550 ——| ——| — | —] 3694 — — | 52913
8,290 ——| 8.290( 8,290 350 — | 311 | 396 | 437
. —_— .91 422 — | 396 | 477.| 489
__m.._mm T ['0.140) 9710 422 188+ ns:.ﬁ ,._3" 55641
13380 | —| ——| —— —| 3881 284tt| 363t 5561
—| 9,840! 9,840 4168 — | 326 424 | 459
_whm% —|'2040p1 13770 | s01f —| 416 | 512 muw:
“wuwwm —_] —) — - =] - — | 584t
——1|11,400[11,400 | 481 — | 388 | 503 | Sa7
““_..umm ——|13,940{13,620 | s80| — | 495 | 606 | 587
15710 ——| —| —— —| 4854 35411 4548 6961t
18400 | ——| ——| —— | —] 485# 35414 4548 &96tt
——| ——|15,540/15.540 | 656] — | 497 | 685 | —
——| ——{19,000/18580 | 791 — | 634 | 826 | —
——| ——[20280/18;580 | 910 — | 755 | 847 | —
——| ——|20.280/18,580 |1,060] — | 905 | 847 | —
tHydril TS

t tHydril FJ-P
Hydril Super FJ-P
«w—.:a:_ Super EU.
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AvVAaILABLE .___usep REMARKS
) AVERAGE RATES IN BPM
T.i‘““ ISPy, OVERALL
CEMENT LEFT IN PIPE
rFE8T REASON
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GASING COLLAR LOG AND

DEPTHS BELOW RELATE TO: OPEN HOLE LOG MEASUREMENTS: O
: RADIOACTIVITY LOG MEASUREMENTS: ]
: SCHLUMBERGER LINE MEASUREMENTS: X

Schlumberger PERFORATING RECORD

’L‘ COMPANY LENAPE RESOURCES CORPORATION
=
o : 3
WELL RANOUS %1 LRC 473 .
B FIELD CALEDONIA £y
e
COUNTY LIVINGSTON STATE NEW YORK :g
o
> .0 E Location: Other Services: 3
z5 L2 N/A' 5
5884 | g
Owpa4Y O o
OT S22 [0 | sec. Twp.___CALEDONIA E
Perraanent Datum: G.L. ; Elev.:_N/A %
Log Measured From K.B. .5 _Ft. Above Perm. Datum k3
Drilling Measured From_K.B. g
o
Date  10/31/83 Run No. oNE _5::
PLUG BACK TOTAL DEPTH | DRILLER- | LOGGER- 631 _E
2
o
8
h
k]
)
13
2
<
2
(4]
—

CASING COLLARS T PERFORATING DATA
' No.Shots.  From To Gun Type Gun Size
78 ‘
993 6 194 196% HYPERJET 11
211 SCG 3-3/8
243 CARRIER
BORE HOLE RECORD CASING RECORD
Hole Size | From To Size Type , “Weight From To ﬂ
7-778 SURF | “660 5% 14 LB/FT SURF| 637
| |
HOLE FLUID DATA Opr. Rig Time: 1 HR I
Type Fluid: WATER : Truck No. LLoh lu
Density: 8 LB/GAL Location: BRADFORD Ic
Fluid Level: ~FULL Recorded By: R. CLAYPOOL :
. Witnessed By: MR. M. LONG 3
'S

SWS—~673.H




SCHLUMBERGER WELL SERVICES
5000 GULF FREEWAY. PC BOX 2175
HOUSTON TEXAS 77001, (713) 926-2511

February 3, 1986

PLEASE REPLY TO

95 RUTHERFORD RUN
BRADFORD. PENNSYLVANIA 16701

Lenape Resources
Jeff Loney

26 Harvester Avenue
Batavia, NY 14020

Dear Jeff:
The following is an interpretatioh of the Cement Bond of Ranous #1, «
LRC #73, along with an interpretation of the lithology and it’'s

ability to act as an upper confining zone for injection into the "B"
salt. : - -

CEMENT BOND

The quality of the cement bond as interpreted from the to Cement Bond
Logs run on 10-27-83, and 11-8-83, show that the amount of cement cal-
culated using the industry accepted Bond Index is as follows:

DEPTH_INTERVAL AVERAGE EOND Y.

0-118 ft. 100%
118-134 ft. B2%
134-152 t. 5%
152-202 ft. 527
202-218 ft. <10%
; 218-240 ft. 33%
240-280 t. agy,
280-490 ft. 457

490-620 ft. 38%7

The above Cement Bond percentages show that the bond below 152 ft. is
below S55% which implies questionable cement integrity. Lenape’'s |
records show this wells being drilled with a 7 7/8 drill bit and the
casing size set to T.D. is 6 5/8. This implies that the cement
sheath has a thickness of 5/B of an inch. With a cement sheath less
than 3/4 of an inch in thickness, the amplitude of the BEond log does
not have enough cement to adequately attenuate the sonic signal.

All interpretations are opinions based on inferences from electrical or other measurements and we cannot. and do not guaraniee the accuracy or correctness of any

interpretations. and we shall not, except in the case of gross or willful neghgence on our part, be liable or responsible for any loss. costs. damages or expenses
1ncurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees These interpretations are also subject to our
General Terms and Conditions as set out in our current Price Schedule )

A DIVISION OF SCHLUMBERGER TECHNOLOGY CORPORATION ' S e -




Pafe 2 Lenape-Ranous #1-LRC 73

LITHOLOGY INTERPRETATION

Since the Gamma Ray is the only Lithology log run on the Ranous #1i
well, the Litho Density run on an offset well (Stein-Johnson #1-LRC
#232), will be used to correlate the Gamma Rays and thus give a
lithology interpretation based on the LDT run on LRC 232.

From a depth of 490 ft. to 410 ft., is the Salina "C" shale which has"
interbedded Anhydrous Dolomite Stringers at depths of approx1mately
502-510, 350-556, and S592-602. . Lo

The Anhydrous Dolomite interbedded in the "C" shale have a density
ranging from 2.78 to 2.8B6 gm/cc which constitute a maximum porosity
of 4 percent with the average porosity being closer to 2 percent.
This would constitute a very tight formation with minute permea-
bility. Since shales are known to act as barriers for upward
migrations of fluids, the "C" shale along with the interbedded
Anhydrous Dolomite Stringers should act as a good upper confining
zone for injection into the underlying "B" salt section.

Sincerely,

Gt L. @

Ed Dooner
Sales Engineer
Schlumberger Well Services

ED/rkd




ATTACHMENT M

o Construction Details
‘P

The enclosed drawings depict the con

struction of the
LRC# 73 - Ranous Disposal well.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Form Approved
WASHINGTON, DC 20460 OMB No. 2040-0042
3E pA COMPLETION REPORT FOR BRINE DISPOSAL, | Approvalexires 9-30-96
HYDRCCARBON STORAGE, OR ENHANCED RECOVERY WELL
NAME AND ADDRESS OF EXISTING PERMITTEE NAME AND ADDRESS OF SURFACE OWNER
The Lenape Resources Corporation Leonard I. Ranous s dr.
26 Harvester Avenue 2918 McGovern Rd.
Batavia, NY 14020 Caledonia, NY 14423
STATE COUNTY , PERMIT NUMBER
SECTION PLAT — 045 Acpear O" NY | Livingston |
" SURFACE LOCATION DESCRIFTION (see attached survey map)
T T 7 % OF % OF Y% SECTION TOWNSHIP RANGE
L1 | L1 | LOCATE WELL IN TWO DIRECTIONS FROM NEAREST LINES OF QUARTER SECTION AND DRILLING UNIT
| I | l | | Surface (see attached survey map)
I T I I I T Location ft. from (N/S) Line of quarter section
| | | | | | and ft. from (E/W) Line of quarter section
l' ' ' | l ' WELL ACTIVITY TYPE OF PERMIT )
w ! s N ! L . E Brine Disposal Individual Estimated Fracture Pressure
; |' l' ; |I ll Enhanced Recovery D Area of Injection Zone
' | l | | | O Hydrocarbon Storage  Number of Welis _1 N/A
1 1 N L L 1 Anticipated Daily Injection Volume (Bbls) Injection Interval ]
| L T -
l l l | | l Average Maximum Feet . to Feet . L )
1 T . 400 2000 640 (G.L.)I 660' (G.L.
3 Anticipated Daily Injection Pressure (PSI Depth to Bottom of Lowermost Freshwater Formation
Average ‘| Maximum . | (Feet)
0 250
Type of Injection Fluid (Chack the appropriate block(s)) Lease Name Well Number
ljsm Water Brackish Water Fresh Water L.C. Ranous No. 1 LRC N o. 73
D Liquid Hydrocarbon D Other Name of Injection Zone
Salina
‘Date Drilling Began Date Wall Completed Permeability of Injection Zone
é 1-22-82 12-19-83 N/A
Date Drilling Completed Porosity of Injection Zone .
2-14-82 N/A
CASING AND TUBING CEMENT HOLE
0D Size Wt/Ft — Grade — New or Used Depth ( KBM ) Sacks Class Depth (KBM ) Bit Diameter
13 3/8 54 .5-J-55 New 38" + - - - =
8 5/8 24 -J-55 New 95"+ 120 A (Common ) 159 14 37
6 5/8 20-H40 New 643' + 125 A (Thixotdopic) 660 7 7/8
4% Tubing | 9.5-J-55 New 636 + 93''"Casing| set on Opkr Hole Pabker
INJECTION ZONE STIMULATION WIRE LINE LOGS, LIST EACH TYPE
Interval Treated Materials and Amount Used Log Types Logged Intervais { K BIM)
Nol Treatment Cement Bond 10'; 281'; 631"
Casing Collar 178" . 19911 211 4]
Perforating 194'-196é'
Complete Attachments A — E listed on the reverse,
CERTIFICATION
/ certify under the penalty of law that | have personally examined and am familiar with the information
submitted in this document and al/ attachments and that, based on my inquiry of those individuals
immediately responsible for obtaining the information, | believe that the information js true, accurate,
} and complete. | am aware that there are significant penalties for submitting false information, including
‘ the possibility of fine and imprisonment, (Ref. 40 CFR 144, 32).
ya)
NAME AND OFFICIAL TITLE (Please type or print) DATE SIGNED
John C. Holko (?
Petroleum Engineer . 2/12 /&8
|94

EPA Form 7520-10 (2-84)
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47”8 RND x 6" 1D. x 16" Ci0I HOOKWALL PACKER

4% 95+ 455 SMLS TUBING SET ON PACKER AT 630'

T 867" 20% H-40 CASING SET AT 640' & CEMENTED TO SURFACE

TOP OF LOST CIRCULATION ZONE AT 660°

~mE—— Y, T 0~ L
: SCALE: 1'""= 20’

f THE LENAPE RESOURCES CORPORATION

26 HARVESTER AVENUE BATAVIA, N.Y. 14020
| CROSS SECTIONAL. DIAGRAM

L.C. RANOUS No. 1
BRINE DISPOSAL WELL

TOWN OF CALEDONIA
LIVINGSTON COUNTY
NEW YORK

ATTACHMENT M
DIAGRAM No. 1




ATTACHMENT O

Plans for Well Failures

4in Tubing Failure

recorder on the Annulus'between the 4in Tubing and the
6 5/8" casing. If the bressure recorder indicates any
pbressure variance in the annular Space, the tubing will
be removed ang replaced with new tubing and bpacker.

If a tank leaks, the fluid will pe contained by the
cement dike for disposal.
The tank will then be removed and replace with a new

will then be replaced with new lines.




